Presumably most Section Presidents, in their Addresses, outline completed life-long studies leading to prevention or treatment of disease. Sadly, in giving the Tenth Presidential Address of our Section I can give you a progress report of a programme which, though I hope very interesting, is only starting to be medically useful, and I do not think that any of my predecessors can claim more. Unlike much immunology though, it is potentially useful-so as a reminder to immunologists that we must get beyond the elegant but useless, I give to this description of common variation of host response, which renders a large minority of the community vulnerable to largely preventable disease, the subtitle 'How to Make Immunology Useful'. It is the result of group research, and my collaborators are acknowledged, with gratitude, by references to their work.
The great achievement of immunization for diseases due to major pathogens, which made most people ill, was done by microbiologists who rightly assumed that most people would react effectively. In spite of hygiene and immunization, both infective illness and allergy due to infective or other antigens persist commonly. Since the causative antigens, where known, are common, and the diseases sporadic, host factor variation must underlie them, and this must be partly genetic in view of the familial incidence of some (e.g. atopy). The environment is also critical, since asthma is rare in Gambian children in villages, but common in the 'westernized' towns (Godfrey 1975 (Thomson, Barratt, Stokes, Turner & Soothill 1976, in preparation) . Whatever the mechanism of these associations, they will be of only limited value because we cannot change our tissue type.
We are studying another approach which has already led to five other associations, some of which can be influenced by environmental changes, and therefore are potentially useful. Perhaps the damaging mechanism is normal, but overstimulated because of excessive exposure to antigen, because another mechanism, responsible either for elimination of antigen (IgG, complement and phagocytes) or for its exclusion (IgA) (Walker et al. 1972 , Stokes et al. 1975 ) is defective, on an antigen-non-specific basis. The increased incidence of some allergic diseases in patients with rare gross immunodeficiency, which often results from single mutant genes, supports this view, e.g. arthritis in IgG deficiency (Lawrence 1971) , atopic allergy in IgA deficiency (Kaufman & Hobbs 1970 ) and lupus in complement or phagocyte defects (Lachmann 1975 , Thompson & Soothill 1970 . Can low function within or near to the 'normal range' contribute similarly to the common vulnerability to allergic disease? Such variation is usually inherited on a polygenic basis, since single grossly defective mutant genes are usually too rare, but there are exceptions. It could result from a defect of any system, specific or non-specific, concerned with antigen handling, or their combination, but such a defect would usually be antigen-non-specific, whether of a specific adaptive immunity system or of a nonspecific one.
Biozzi et al. (1971) have shown that titres of agglutinating antibody in mice vary within the normal range, on an antigen-non-specific basis, as a result of polygenic inheritance; this is related to macrophage function (Wiener & Bandlieri 1974) . No evidence has been reported that this system contributes to disease or to differences of antigen handling in vivo, but it probably does. Agglutination depends on amount, class and affinity of antibody (Morgan, Steward & Soothill 1976, in preparation), so it is likely that the variation which Biozzi found is partly the same as that of antibody affinity which we.observed to protein antigens administered in saline (Soothill & Steward 1971) . This is also polygenically inherited (Katz & Steward 1975) , and related to capacity for immune elimination of antigen (Alpers et al. 1972) , and possibly to vulnerability to nephritis due to chronic LCM (Oldstone & Dixon 1969) and trypanosome infection.
Mice which produce low affinity responses to antigen in saline produce high affinity antibody to antigen in adjuvant, when they also achieve effective elimination of antigen, as they do with passively transferred high affinity antibody. We think that the defect probably lies in the cooperation system, concerned with antigen presentation to B cells -macrophages, T cells, complement, &c. This is supported by the finding that, in inbred mice, affinity of antibody ranks (Coovadia & Soothill 1976 (Table 2) . Perhaps Godfrey (1975) is partly right that saturation of mast cell IgE binding sites by anti-worm IgE explains some of the difference of incidence of asthma and eczema in urban and rural subjects in the Gambia, but different infant feeding practices could also explain them, and this difference is far more readily applicable to our community. The IgA levels in many of the vulnerable infants in our study were well above mean -2 s.d., so I have suggested a frequency of > 10 % for this defect, in Table 1 .
Perhaps neonatal antigen experience may also be relevant for the effects -of another common defect, as suggested in Table 1. Miller described defective yeast phagocytosis in infants with eczema, diarrhoea, infections and death, and suggested a functional defect of C5 as a mechanism (Miller & Nilsson 1970) . We have found that it is at least sometimes due to a defect of activation of the alternative pathway of complement, since inulin fails to fix complement in these patients (Harvey & Soothill 1976b ); yeast opsonization is defective in one-quarter of the unexplained frequently infected infants we see, and many of them (Harvey & Soothill 1976a) , so this too is well in the normal range (Table 1) . These are four potentially treatable common defects, three of them probably polygenic. Our fifth defect is autosomal recessive and probably not treatable. There have been a number ofreports of allergic phenomena in patients with cystic fibrosis, the commonest (1 in 2000) autosomal recessive disease. It was attractive to think that this was an effect of defective antigen exclusion due to abnormal mucus and the serum factor which inhibits cilial function. Heterozygotes for this gene, 1 in 20 of the population, also have the factor which impedes cilial function, so we studied skin tests and allergy history in the parents of cystic fibrosis patients, obligate heterozygotes. They too have a raised incidence of allergy (Warner et al. 1976) . Unlike the allergic symptoms of their children, their symptoms were rarely serious, but this finding provides a second example of a mucosal surface defect leading to allergy, so strengthening the general concept.
If variation of immunity function within the normal range can influence liability to immunopathology, resulting from the antigen exposure of a 'normal environment' owing to defective antigen handling, positive protection of vulnerable individuals becomes possible. If the neonatal period is a particularly critical for sensitization, then modes of infant handling which are acceptable for most infants may nevertheless be damaging to a sizeable minority. Our prevention of eczema by neonatal allergen avoidance ( Since Freund invented his adjuvant it has been obvious that the mycobacteria and their cell wall components interact with the immune system in many ways. It is not surprising that they cause diseases of enormous complexity. The classification of the clinicopathological spectrum of leprosy (Ridley & Jopling 1966 ) and the subsequent addition to this classification of an immunological spectrum based on the in vitro correlates of cell-mediated immunity (CMI) (Myrvang et al. 1973 ) have provided a basis for the laboratory investigation of the mechanisms involved (Table  1) . At the tuberculoid end of the spectrum the correlates of CMI, both in vivo and in vitro, are intact. This CMI response is manifest histologically as epithelioid granulomata containing a lymphocyte infiltrate but few, if any, detectable organisms. Tissue damage is secondary to the inflammatory response. At the lepromatous extreme of the spectrum, the correlates of CMI are absent, antibody is abundant and the lesions contain macrophages filled with organisms.
Lymphocytes and epithelioid cells are rare. In this form of the disease tissue damage is largely due to the 'space-occupying' nature of the lesions. It is becoming clear that tuberculosis can be classified in precisely the same way (Lenzini L, Rottoli L & Rottoli P 1976, in preparation). However, the extreme forms of the spectrum do not persist as they do in leprosy. Thus the extreme tuberculoid type is rapidly self-curing, and the extreme anergic (lepromatous) type is rapidly fatal.
There are two hypotheses as to how this spectrum comes about. The 'delay' hypothesis suggests that in the normal individual CMI develops rapidly and the organisms are eliminated. In tuberculoid individuals, delay in the 
